Background: Colorectal cancer (CRC) is the most common gastrointestinal cancer and the incidence is increasing in many developing countries. While it can be detected early and even prevented through screening and removal of premalignant lesions, there are barriers to screening which include low level of knowledge and awareness of CRC. This study assessed the level of knowledge of CRC in Brunei Darussalam. Materials and Methods: A total of 431 (262 male and 161 female) subjects participated in this questionnaire study. Subjects were scored on their knowledge of signs/symptoms (maximum 10 correct answers) and known risk factors for CRC (maximum 10 correct answers) and were categorised into poor (0-2), moderate (3-4) and satisfactory (5-10). Comparisons were made between the various patient factors. Results: Overall, 54.1% could not name any CRC signs/symptoms or associated risk factors. Most were not aware of any screening modalities. The overall scores for CRC signs/symptoms and risk factors were 1.3±1.39 (range 0-6) and 0.6±1.05 (range 0-5) respectively. Overall, the breakdown of scores was: poor (78.1%), moderate (20.3%) and satisfactory (6.2%) for signs/symptoms and poor (93.2%), moderate (6.2%) and satisfactory (0.7%) for risk factors. Higher level of education, female gender and non-Malay race were associated with higher scores for both signs/symptoms and knowledge of screening modality; however the overall scores were low. Conclusions: Our study showed that the general knowledge of CRC in Brunei Darussalam is poor. Being female, with higher levels of education and non-Malay race were associated with higher scores, but they were still generally poor. More needs to be done to increase the public knowledge and awareness of CRC.
Introduction
Colorectal cancer (CRC) is the most common gastrointestinal cancers and the incidence is increasing, particularly in the developing nations (IARC, 2012; Somi et al., 2014) , including Brunei Darussalam (Chong et al., 2009; . In some of the developed nations of Northern Europe and Northern America, the incidence rates are actually declining, due in part to the effect of CRC screening (IARC 2012; Austin et al., 2014) . With screening, CRC are being detected early and prevented through the removal of premalignant lesions. However, uptakes of screening programs remain suboptimal. In many developing nations including Brunei Darussalam, no such formal programs are available partly because of cost and manpower issues. In places where no formal screening programs are available, opportunistic screenings are being carried out.
There are many barriers to screening and some of these include disparities in healthcare coverage, infrastructures, social divides, economic and financial factors, clinician practices, and poor awareness and knowledge of CRC (Gimeno García et al., 2011; Jerant et al., 2014; Menvielle et al., 2014; Norwati R et al., 2014;  RESEARCH ARTICLE
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Vui Heng Chong 1 *, Ai Giok Lim 1 , Hana Naqiyah Baharudin 1 , Jackson Tan 2 , Chee Fui Chong 3 , Tripathi et al., 2014) . Awareness and knowledge are important in the management of any medical disorders, and also the success of any screening programs. With the increasing and ageing population, increase in chronic noncommunicable diseases (NCDs) and escalating healthcare cost, it is becoming more important for the public to be cognizant of their health. Awareness of the signs and symptoms of common disorders should lead to earlier presentations and diagnosis; and favourable treatment outcomes. Studies have reported poor knowledge and awareness of CRC in both developed and developing nations. Such findings are not restricted to CRC but also other cancers and other medical disorders (Deepa et al., 2014; Lundelin et al., 2014; Menvielle et al., 2014; Roomizadeh et al., 2014) . Therefore, understanding the background knowledge levels of the public is important and can allow formulation of measures to raise the awareness. This study assessed the level of knowledge and awareness of CRC in Brunei Darussalam.
Materials and Methods

Subjects
This study was a cross-sectional study questionnaire.
Subjects which consisted of patients or accompanying relatives attending the various outpatient clinics in a tertiary hospital were randomly approached and invited to participate in this interview study. Explanations were given regarding the purpose of the study and verbal consents were obtained from those who agreed to participate.
Data collected
Demographic data (age, gender, race, level of education and marital status), family history of CRC, previous CRC screening and were asked on signs/ symptoms and risk factors for CRC and also the screening modalities they were aware off. The questionnaire used was based on the questionnaire used by the Asia Pacific Colorectal Cancer Working, but modified to suit our population and aims of the study (Khoo et al., 2012) . Interviews were conducted by researchers proficient in both the English or Malay languages depending on the preferences of the subjects. Subjects were asked to name as many signs/symptoms and risk factors of CRC that they were aware of. Predefined CRC symptoms and signs include; altered bowel habit, bleeding per rectum, abdominal pain, passage of mucus, incomplete defeacation or feeling of incomplete evacuation (tenesmus), anemia, weight loss, lethargy, diarrhea, constipation and vomiting. Predefined risk factors include; increasing or old age, male gender, family history or CRC or any cancer, diets low in fiber, high in meat, fatty food or fried food, being overweight, low exercise, smoking and presence of bowel disease. Any descriptions given by the subjects that fit or described the predefined answers were accepted as correct answers with further clarifications. Subjects were given the opportunities to revisit individual sections so that they could volunteer further answers. Subjected were also asked periodically and at the end of the interview if there were further answers they wish to volunteer. They were later asked if they have heard of screening modalities that are available in our setting (endoscopy; colonoscopy or sigmoidoscopy, radiological imaging; CT colography, and fecal occult blood test). The types of tests were briefly explained to subjects so that they understood what each tests were.
The number of correct answers for signs/symptoms (range 0-10) and risk factors (0-10) were added up and the mean calculated. The total scores were categorised into poor (score of between 0-2), moderate (3-4) and satisfactory (5-10).
Statistical analyses: Analyses were carried using the SPSS version 16.0. Comparisons were made for the scores between genders, race (Malay and non-Malay), levels of education and marital status. A p value of less than 0.05 was taken as significant.
Results
In total, 423 subjects participated in this study. The demography of the subjects is shown in Table 1 . There were more male and most were in the 40-49 age group. The racial breakdown is consistent with the national breakdown with predominantly Malays. The majority had formal education and a third had tertiary education. All the subjects were in employment and most were married. 8.3% had family history of CRC and 8.5% has had screening DOI:http://dx.doi.org/10.7314/APJCP.2015.16.9.3927 Poor Knowledge of Colorectal Cancer in Brunei Darussalam procedures done for CRC.
Overall, 54.1% could not name any signs/symptoms or risk factors for CRC. 43.3% could name any signs/ symptoms and 63.1% could name any risk factors of CRC. However, the overall knowledge of the individual symptoms and risk factors were very poor ( Table 2 ). The overall score for CRC symptoms and risk factors were 1.3±1.39 (range 0-6) and 0.6±1.05 (range 0-5). Overall, the breakdowns of score were poor (78.1%), moderate (20.3%) and satisfactory (6.2%) for signs/symptoms and poor (93.2%), moderate (6.2%) and satisfactory (0.7%) for risk factors.
With regards to screening modalities for CRC, the overall awareness was poor (Table 4 ). Comparing the different variables, there were significant differences in the mean scores in ethnicities, education levels and family history of CRC (Table 4 ).
Discussion
In this study, we showed that the level of knowledge of CRC in our population was generally poor. Overall, half of our subjects were not able to name any symptoms or risk factors for CRC. Only 26.5% had scores of moderate to satisfactory for signs/symptoms and 6.9% achieved this score for risk factors of CRC. Despite the overall poor knowledge and awareness, there were some differences (Table 4 ). Non-Malay ethnicities had higher mean scores for both signs/symptoms and risk factors, significant for the latter (p<0.001). As expected, the mean scores improved with increasing levels of education, significantly higher among those with tertiary education compared to the other groups. However, the overall mean scores were low. There were no differences between the genders, different age groups, marital status and working status. Even in subjects with family history of CRC, the mean scores were low, but were significantly better than the group without family history of CRC.
Low level of knowledge and awareness of CRC is common and is not restricted to the developing or underdeveloped nations. Studies from developed nations have all shown suboptimal knowledge and awareness for CRC, although better than developing nations (Khoo et al., 2012) . A recent multi-centre Asia Pacific study reported low knowledge in countries with low participation in CRC screening. The more developed nations like Australia, Singapore and Hong Kong reported higher knowledge. Similarly, poor knowledge and awareness of CRC were also common among those at risk for CRC (family history of CRC including those who are first degree relatives) (Chen et al., 2013; Andosoy et al., 2014) . Studies from China (Chen et al., 2013) and Turkey (Andosoy et al., 2014) on healthcare professionals have shown that knowledge and awareness for CRC (also including breast and cervical cancer in the Turkish study) were varied from poor to good. A study from Malaysia, with a population demographic similar to ours, reported poor level of knowledge and awareness of CRC (Su et al., 2013) . The authors reported that 38% and 32% respondents could not name any warning symptoms or risk factors for CRC respectively. In our study, 43.3% could name any signs/ symptoms and 63.1% could name any risk factors of CRC.
Why were the overall mean scores low, even for those who had tertiary educations and those with family history? Well known reasons for poor knowledge and awareness include lower or no education, lower incomes, ethnicities especially those from disadvantaged and certain issues related to societies (Gimeno García et al., 2011; Jerant et al., 2014; Menvielle et al., 2014; Norwati et al., 2014; Tripathi et al., 2014) . Many developed nations have good public awareness campaigns that are specifically designed to improve education on CRC. This type of initiative is lacking in many developing countries due to poor support from funding bodies or participations from disease survivors. Mass media influences may not be as advanced and pervasive as developed nations. Whether the types of healthcare system and coverage have any impact in the level of knowledge is uncertain. However, is it possible that in a healthcare system where patients pay for treatment, either through insurance or other arrangements, the level of involvement or awareness of own health maybe higher than in system where healthcare is provided free. Brunei Darussalam has a healthcare system that provides free medical coverage to all her citizens and permanent residents. It can be deduced that patients are less inclined to be responsible for their health due to the absence of financial accountability. Poor knowledge has many major deleterious implications. It may lead to delayed presentations, more advanced disease at diagnosis and patients declining or delay appropriate treatment (surgery, chemotherapy and radiotherapy). Lack of confidence on the available standard treatment is not uncommon and many still seek alternative 'Kampong or village' remedies. In our experience, it is not infrequent to encounter patients requesting delay in any planned interventions in order to try out alternative unproven remedies.
Apart from impacting on the course of presentations and outcomes, poor knowledge and awareness of the available screening modalities will also affect any attempts to address the common disorders. Higher knowledge has been shown to be predictor of participations in CRC screening (Khoo et al., 2012; Christou & Thompson, 2012; Khayyat & Ibrahim, 2014) . We previously showed that screening for CRC is feasible in our setting and can be effective (Chong VH et al., 2013) . This study reported CRC screening of government servants in a one-time health screening program through fecal occult blood testing, family history of CRC or personal history of CRC or colonic polyp (Chong et al., 2013) . Overall, positivity for FOB was 1.5%. However, like any other CRC screening program, the uptake was suboptimal with only 17.7% of those eligible attended for screening. Of those who attended, only half agreed to proceed with screening colonoscopy and 12.9% were found to have advanced lesions, including a case of carcinoma in-situ.
In order to tackle the overall poor knowledge and awareness, more public awareness programs through road shows, public lectures or forums, educational articles and debates through the various medias such newspapers, social websites, radio and television programs are needed. Inclusion of the colorectal cancer awareness event to the health promotion schedule will be important. However, it is important that such programs are sustained and carried out periodically.
In conclusion, our study showed that the overall knowledge and awareness of CRC is poor among our population, even in those whom we expected to do better, such as those with higher education and family history. Given the increasing incidence of CRC and the lack of formal screening program in our setting, more efforts are needed to improve public awareness.
